Contribution of I(K,ADO) to the negative dromotropic effect of adenosine.
Despite the pathophysiological and therapeutic significance of the negative dromotropic effect of adenosine, its underlying ionic mechanism, and specifically the role of the adenosine-activated K(+) current (I(K,ADO)) is not experimentally defined. Therefore, we studied the contribution of I(K,ADO) to the negative dromotropic effect of adenosine. Effects of adenosine on single atrioventricular nodal and left atrial myocytes from rabbits were studied using the whole cell configuration of the patch clamp technique. Complementary experiments were done in rabbit and guinea pig isolated hearts instrumented to measure the atrium-to-His bundle interval. In contrast to its effect in atrial myocytes, Ba(2+) selectively and completely blocked I(K,ADO) at membrane potentials from -70 to 0 mV in atrioventricular nodal myocytes and abolished the adenosine-induced leftward shift of the reversal membrane potential. Ba(2+) alone did not significantly prolong the A-H interval, but markedly attenuated the A-H interval prolongation caused by adenosine. In guinea pig heart, EC(50) values ( pD(2) +/- SEM) for adenosine-induced atrium-to-His bundle interval prolongation were 3.3 micromol/L (5.48 +/- 0.04) and 13.2 micromol/L (4.88 +/- 0.05, P < 0.001) in the absence and presence of Ba(2+), respectively. Despite species-dependent differences in sensitivities to adenosine (guinea pig > rabbit), the relative contribution of adenosine-activated K(+) current to the atrium-to-His bundle interval prolongation was nearly identical. In guinea pig hearts it ranged from 37.8 % (P = 0.013) to 72.5 % (P < 0.001) at 2 to 6 micromol/L adenosine, respectively. I(K,ADO) contributes significantly to the negative dromotropic effect of adenosine, but predominantly at relatively high concentrations of the nucleoside.